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ABSTRACT 

PROBLEM TO BE SOLVED: To enable a fine pattern to be very accurately formed 
by a method wherein an ink path is provided respectively to fine openings 
provided on the surface of a silicon substrate, and an ink feed device is 
connected to the ink paths. 

SOLUTION: A silicon substrate 2 is equipped with fine holes 3 which 
penetrate through it from its front surface 2A to the rear surface 2B, and 
the openings 3A of the fine holes 3 on a front surface side are made to 
come out in a gap between the silicon substrate 2 and a support member 6. 
The gap is formed through such a manner where the flange 6b of the support 
member 6 is fixed to the peripheral edge of the front surface 2A of the 
silicon substrate 2, an opening 6c is formed at the center of the base 6a 
of the support member 6, and the one end of an ink path 8 is connected to 
the opening 6c. The other end of the ink path 8 is connected to an ink feed 
device 9. By this setup, a fine pattern can be very accurately formed. 
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fi32t, COyU3>Sfi3 2(Dmffi3 2 AWcEK 

s ntz3:m$m t . -> u n >g« 3 2 1 aw* t 

@9Ttt. ■> , Ja>Sfi3 20M*L. £#SB#, -f 
>*85SS. -T>*«ilSgBW:07KLTV>fc^. 
[0 0 4 6] ->U3>S«3 2H*jS2 2 A<8«^£>g® 
ffilKKaT^&OlRfflffl. 3 3£<IA. ^<oumn3 3 

(0*0»JTtel 0®) ©;^->3 5*<->Ua 10 

rtfr — >3 5K45UT©3m*U ffi©A^ — >3 5 

[0 0 4 7] y'J^>Sfi3 2(7)«S«±aiO->U3> 
S«2 izmmtTZ>Zii&-eZ. j5*.fe->U3>S«2 

±a©«m3 tmmizvTm&mfe'vzz. & 

«B?L3 3 ttgBJcSiit&'fb^JSSBAS £ 
©^Sf^@fc±iBO^^b«!5®4«!:|5l^<!:1-^^ 20 

[0 0 4 8] IO«k^fe->'j3>S«3 2lt ±&W3£ 

[0 0 4 9] £© e t5te«iifflA:5'->J&fi)cgg3 1 tt, 
•>'Ja>lffi3 2©flUa7L3 3^5.^ R&TS 

®a?L3 3fr*>otmt<titz'f>*m±i)mte-tz>mm<D 30 

5 U fcftMR®/^ — > Sr/t ^ - >#15j5&#± Jc ig 

[0 0 5 0] ±e©08Tte. «Sc©/\^->3 5 &±T 

m— cinjcjEssti #1 

[0051] mm^^—>m^mw3 i ic*3Vix 40 
t>, m2\z7Kznz>£.r>i3.;x)i>&is>)zi>miR3 2© 
mmmcommii3 3wi§pgB{c^bTt>j:^. 

[oo5 2] m&Kf>->tefimwa>mmm 

#529iCD»ffl/^->^j&i£S08!jg£. 0 2K 

[0 0 5 3] «iS^i#Lfe->'Jn>S«2Sr^ 

S«amK<kK2' £ffi?J6£T* (010 (A) ) . 
[0 0 5 4] >U3>a«2»-*©S(c^tt 50 
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<01O (B) ) . £i^T, dOWv7h/^->R* 
T7?iU MAtfBHF16 <— TKSg-^u/^T/^ 
-fA2 2%*jgi&) £/BWCj£g|K'ffc&2 ' 
->^-T^> O10 (C) ) . Z.<Drt5>-->?\^ R 

I E (Reactive Ion E»ching)lC<fc-5 h*7-flyf>^ 
(T'DizXtfX : CHF.) JCtOfT^Ct'bpIigTfc 

[0 0 5 5] /^-r>^nfclfSfti2' 
SrVX^ibT. ->'J3>S«2{t^SOSI$T«SiH87L 
3Sr§¥l2-r«> (010 (D) ) . Z\<D®lWH3 <D&Wt 
it, #I*J£, I CP-R I E (Inductively Coupled Pla 
sma ? Reactive Ion Etching)Xy ^>i/. $X.y hx 
Deep R I EXy ^>^<DJg7X^ 
hX.y^>yiC«t0fT-5^t*<T#S. Wffll3<D&& 

\t. ->'jn>a«2Srmaujs:viBfs<Dai3*TfTP. 

[0 0 5 6] 1^->*X h/t^ — >RiHliSigKb& 

2' us, f?ft^b*p-e^k-r-5c:i: 

tcio, ±mzm&5 ooo-i ooo o Ammo&m 
mity>m4&mi£-rz> mi o (e) > . 

[0 0 5 7] friz. 3Lmmt6<D7 5>>>m6 b£->U 

3>lffi2©SSffl (8iiffl?L^a(K) ©^iaggjcss-r 
s (@i i (a) ) . dcDHSia, m^i. ^ffi««ic 

[0 0 5 8] &t^T. i^^Z1>m^L2<Dnmm<D^-iB 
HF16lCgiSLT. CcDgBft©3lf^bWl4£|Sfc£c 

L,T->ua>s«2©*s*eta$-&. -e©«, tma 

H (7KK^h^^^T> ; ex'>A) <Cj;0->Un> 
*«2W«ffi(8!l*^X^^>^S-fT5 (011 

(B) ) o d©Zyf>^m IS«ffl?l3rtg»CJgj5£$ 
nTU-£)^BE(b^)S4^TMAH{CWUTBtt€: ! t>0 
©T> S^Kfttli 4 *^ 5>45a«f ;61-> 'J 3 >S« 2 

[0 0 5 9] #lrVT. dO^«f<t^ie4 35^7S:^aaa 
@0$feSS*BHF 1 6KJ;DJ§<§?R&*LTI8P;*i* (0 

II (C) ) . S^TMAHIC<k0v' , JrJ>S 
«2©a®W*X.y5 1 >^-r-5. -tLT, 
3t^K<b^>® 4 / X;i/ 5 A^MStlfci 
TMAHIC«k*X.y^>yS:J^7T-5 (011 

(D) ) . *r<D'&. ^S8«6©IBagB6 cK-<>*85 
K^^-bT-f >^#Wgge$«ecTSc:<!:(Ci0, 0 2 

ir^sn*j:5)ft*^G)a!ra/x^->^iss^ai ' * 

[0 0 6 0] I^j. ±IBW->'j3>S«2<D®ffi(WcDX^ 
5^>y«. TMAHSrfflU-SffilC, R I E (Reactive Io 
n Etching)lr«fc-5 K^-fya-bXTfcpJtgTfe*. 

[0 0 6 1] 0ll:i$n^J:5&8liA?-> 
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Jgfi££Hm, 010 (D) Jrffi^f 5IIT. ->'Ja 

\t. 011 (C) iCffliST-SItiT. ?5ffiLT^-5a^ 

\Z£.K) Sigf 4 Z. t *<T£ 
[0 0 6 2] *5&m<»m&rt9->Ml$.l3tik 

m i onm&m) m i 2 »a. ±j2B©*sgg3<DSKiffl/x* 
->^E)c^® 1 1 *ffl^fc*%ig©»aB/^->^^ 
me>-mm&m*%iwrz>®-c&z. 0 1 2 ic&vvt. 
*ftm<ovmn9- >Wfmm. 1 1 ©-r >*«ss&b 1 10 

9 a. 19b. 19c;6^. ^n-f>+A, -f>+ 

6. /S*->$i^Ji£#S£|&iffl/^->Jgji£gBl lie 
*ILTj?rJ£7J|p] (5cEPA^l6)) lC*a$-a--5. £<D;&3£ 

m©BB5>J^[6jA (04#M) t-at5%OT<64. 

->*J£&B1 10->U3>Sfil 
Zi/^-^MfrSt^ftl^tt^ 0. l~5mnvg 

[0 0 6 3] CtllCfcD. ->'J3>Sfil 2<DWlMH\ 20 
3*6l±fll*tl3t-f >*tC«fcoT» /^-^^jE&ttS 
±fc-f>^A. -f>^B. <>*C©JGiTt§DjILEy>J 

It*. £<D«£<D6Xh^y©fc?<;/3 1 «P2if«S£. 
COX h ^tt/t* — >tt. 1 *©X h -Jififem 
±<OHROflUII?L^& Rtfcb £tl*-f lei: o 

6*<t6Ci)l«T*S. C©i -575:7. h5-f yTO/t^ 
->». {S«87L1 3©«IC**«LT«a&T*^IME-r» 30 

[0 0 6 4] ft, /^->Kjgj£#sa<«B§:7^;PA© 
ic, msvvr-ymfS.mm.i 1 t*tfa?z>j:o\znyir 

[00 6 5] (Sg 2 ©HJgJUSg) 01 3 *&W<QGk 

*^^<D«S«B/'<^->^fi!t^B3 1 ^figffiLfc 
0UT*S. 01 3(Ci3^T. affl/^->MSE3 1 
(0*0yT«, ->U^>S«3 2©***-T) 

Shfc-SlO-f >*£&SK«ffl?l3 3 £:frL.T/^-> 
&BfSL#± IC Rttb £ & £ £ K <fc 0 9 — > £ 

SftSSffAjEnSilcBie© 
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&S3 lffl->U3>Ifi3 2t/X^->«^fiE^S^:0D 
IHlHttt. 0. I~5mmtlg©«gl8^jrr -Si 

[0066] 3 1 ic&its 

#&©f&8B?l3 3 75>£#&fi£S*l.5/t*->3 5 tflx. 
[0 0 6 7] 

[H«6#l] ^tt, SI&#J£*LT*fgBJ£SI::PNBII;:IK 

[0068] mm* t? - >m&.mw<Dfcmi mm «• r 

CA«c^Lfc->U3>S« Ut&3-f>3^ JP*2 0 0 

^m. jt®wg. *Sit.;&&<i oo>, &wm&®.= 

2. 6X10VK) £*fS«iLfc. £CDv->J 3 >S«£ 
Tf2©*#T&&*t^rtTK4fcT*c:<bK«J:D, Affile 

[0 0 6 9] (mwut&m 

•Uammg. : 1 0 5 013 

• 7K.m*JXi&!&m : 1 s 1 m 

• mmjJx&t&m •. mm 
•mpm : m si»in 

[0 0 7 0] AiZ. P^ffifiUlC^TtttU^Xh (->zfu 
■i (ttc) SIM i c r o Po s i t) £Xfcf>n-hj£ 

1 0 //m) diX$ft^(6]lC2 0<zmtfy^-C(^— U±.\Z& 
fi£Stl. d^O, CCDPiO>?y*tYtt*|6]lC2 0 um¥y3- 

tl/T, BHF16 <.—7X.m—7yitT>Z:-'>6,2 2 

[oo7i] ^ic, rtn>-=L>>/t<nrz&mwutmz^ 

7?tl/T, 1 CP-R I E (Indue lively Coupled Pla 
sma ? Reactive Ion Etching)lc J:-5iS7X^i7 hx.y 

^>if^m\ m.m 1 oum. 2 0 0 um<Dmmn 

[0072] ^^-c, ±iecD«toicsi8Ba^^bfc-> 
u ^ >»«ic^l-t, joj^ra**?i 3 ftffit i,tzmt± 
mil mmv&mzTi&mttPto-vmtmm&m-rz, z t 
icto, ±m\zm&5 0 0 0 Am&<Dmmmik%im$:m 

[0 0 7 3] x\z. y^yv&tma&oBf&tiaiL&ff 

r>1trt-t Uy^Xtf^X (SSS3-->^# 7 7 4 
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0. 3. 5X10 '/K. SS3l->^) 

750V, wtiattm i o an) \z j; o •> »j n >i«cds 

B«8 (fMB?L£Rtt) <0^ag5fc@»Lfc. 
[0 0 7 4]^T, ->Uu>a«CDn®<fflO*€BH 
Fl 6fc«»UTS**fc»»*H*UT>'U=i>a* 
OSBS-SmS-frfc. ^CD&, TM AH (jW&te^ h =7 

[0 0 7.5J ifcV»T. d03**»^B*^tt*a«ie 
WP£-fci\ *Ot. TMAHlCfcOv-'Jn^^OSM 

[0 0 7 6] ^tc. 3i.&%m<Dmnmzwm&w7<D 

#«SigcB (EFD (8c) S1 5 0 0XL) €r^SBtLfc. 20 

[0 0 7 7] [^«ffl/^->CD^fiK] >^*g^B(C 

CR- 7 0 0 1) £3fc»U rt5>->%LWtfLW}iVT. 
^7XlS (1 0 OmmX 1 0 Omm) Sr«Pf§Lfc. 

[0 0 7 8] -hfB©«ft*ffl/X^->^fiE^®CDXtt 
#[6jtC. #7XS«£5 Omm/#0- ^jfST^$ 
ttfta<£>, 1'>=HJ«S&Ba*6'f U 3 >»«lc 

©/^->*»»U ttftbfc. %*>nii.t\?— >©& 30 
Xh7-fy(l IMW2 5±l/*m. «tfy^2 5± 

[0 0 7 9] 

sua a*- >Kf$Mw tn*- t 
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filC&B'&*>"t!:LT^BU — >**#««?L 
[0B©ffim&i»BJ] 

[si] *»w©a«a/^->Ha*g«c!>— mvmi&& 

[0 2] *fg9J©«JWA:?->»j«8B©te©2SiSJ&fi 

[0 3] *sew©aai/x^— >«^s©«&.©^j6«« 

**-r«BS»rB0-C*S. 

[04] 0 3£*£*x&a*fflM;$' — >jgJ5£gB©J&B0 

[05] *%m<Dmmrt?->BtiLmm<D&<D&miewi 
**T0t-^o. (a) »2*mmkbb. (b) it&mm 

[06] 0SlC^£n5|RSffl/^->J§5|i£gB©3£#gB 
#©A-AB$c«»C*5t**«»rB0-C**. 

[07] msizTKtitizftiMrt?— >jgj££a©3£j#gB 

«OB-B«^ffi»C*W*«tW®0^»<&. 

[0 8 ] 0 5«£^;3ft.2>?8jjffl/^ — >J&j5£gB©-f 
SSSS£tST*4«0-T?& 3 . 

[09] *Rm<vw®w->mtiLmmv>m<D'%mwm 
[010] ^moymm/^-ym^m^m^m 

[011] *S£iK©fK«ffl/^->8*/££B©SS!i£m* 

{01 2] ^m<Dmm/^->mm^mo>-nmmm 
**-r&«0-e&*„ 

[013] *89l©«jnrt^ 

1, 1', 11. 21. 3 i-m&rt*->mtimw. 

2, 12, 22, 3 2-->»Ja>S« 

3, 1 3, 23, 3 z -wm. 

3 a, 13 a, 2 3 a— P8P§? 
3 b. 13 b, 2 3 b-WPgR 

4 , 14, 24 -&«HMt4MI 

5--/3C* 

6 . 16, 26 -«Jtg&# 

8. 18, 2 8-<>*8&*§ 

9. 19a, 19b, 19c, 2 9a, 2 9b, 29c 
~- f >*tt££B 
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